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BCTYN

OpraHisauia O6'egHaHux Hauin cepep uinen
PO3BUTKY TUCAYONITTA BU3HAYAE 3HVPKEHHA
CMEpPTHOCTI HOBOHAPOAMEHNX Ta MOKpaLleHHA
MaTePUHCbKOro 340poB'A. 3rigHo 3 gaHumn BOO3,
2-8% XIHOK, fAKi YeKalTb AWUTUHY, 3HAXOO4ATbCA
nig pusnkom npeeknamncii [1] — natonorii, Aka €
O[LHI€0 3 OCHOBHUX NPUYUNH YCKNaAHEHb BariTHO-
CTi Ta CMEPTHOCTI cepef, BariTHuX [2]. [peeknamn-
CiA XapakTepu3yeTbCA PO3BUTKOM apTepianbHOI
rinepteHsii (Al') noHag 140/90 Mm pT. CT. Ta HaAB-
HiCcTIO NpoTeiHypil nicnA 20-ro TMXKHA BariTHOCTI
Yy paHilwe HopMOTeH3MBHMX KiHOK. Cepep oc-
HOBHUX GaKTOPIB PU3UKY BUAINATb HaAMLLKO-
BY Bary, HaABHICTb LlyKPOBOro AiiabeTy B aHaMHe3i
Ta nigBuweHnn apTepianbHUn TUcK (AT). 3okpe-
Ma, TpuBana/xpoHiyHa Al nigBuLLye NMOBIPHICTb
npeeknamncii y 7-8 pasis [3].

Cama no co6i Al nig yac BariTHOCTi Ma€ pi3HUN
CTYNiHb TAXKKOCTI, MOYMHAoUN Bif M'AKOI rinep-
TeH3il, 3yMOB/IEHOI0 BariTHICTIO, 4O Npeeknam-
ncii Ta eknamncii. Xoua 6inbLwicTb BUnagkis npe-
eKNamncii MOXyTb YCNILWHO NiKyBaTUCA, BaXKa
npeeKnamncia € Hebe3neyHow ANA XNUTTA Yepe3
PO3BUTOK MYNbTUCUCTEMHUX YPaXKeHb, NOB'A3a-
HUX i3 eknamncieto, HELLP-cungpomom (remonis,
NiABWLLEHHS aKTVBHOCTI MEYIHKOBMX GEPMEHTIB,
TPOMOOLMTOMNEHIA), FOCTPUM YPaKeHHAM HUPOK,
HabpAKOM nereHiB, BigllapyBaHHAM NnaLeHTy Ta
BHYTPIiLHbOYTPO6HOI0 3arnbensnto nnoga [2].

AHANI3 NNITEPATYPHUX AAHUX

CuctematMyHUM ornAag Ta MeTa-aHani3s pe-
3yNbTaTiB JOCNigXKeHb BariTHUX 3 XpoHiuyHow Al
CBifyaTh, WO HECNPUATAUBI HaCcNigKM BariTHOCTI
€ AOCUTb NOWNPEHVMU, NiAKpecoyn Heobxia-
HICTb MOCUNIEHOrO aHTeHaTanbHoro Harnagy [3].
MeTa-aHani3 Bkn4yaB 55 pgocnigkeHb 795 221
BariTHOCTEN i BUABUB, WO B XKiHOK i3 TpMBasnoo
ATl yacTo cnocTtepiraloTbCA Taki i1 HacnigKW, AK
npeeknamncia (25,9%), kecapis po3TuH (41,4%),
nepepvacHi nonorn B TepMiHi < 37 TUXHIiB
(28,1%), Bara gUTUHN NPY HAPOOKEHHI < 2500 r
(16,9%), rocnitanisauia HOBOHAPOOXKEHUX [OO
HeOoHaTonoriYHoro BigAaineHHa (20,5%) Ta nepwu-
HaTalbHa cMepTb AUTUHK (4,0%). Hecnpuatnu-
Bi pe3ynbTaTy BariTHOCTi B XIiHOK i3 XPOHIYHOI0
AT nopiBHIOBaNUCb 3 TaKUMK B XKiHOK 6e3 Al 3a
JaHMMM  HauioHanbHOro MefMuHOro peecTpy
CLUA, B pe3ynbTaTi Yoro B nepLunx 6yno BusABne-
HO NiABULLEHUI PU3MK NpeeKknamnciiy 7,7 pasis,
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KecapeBoro po3TuHy —y 1,3 pasy, nepeg4yacHux
nosoris B TePMiHi < 37 TUXHIB — y 2,7 pasiB, Ha-
pOAXKeHHA AUTUHM Baroto < 2500 r —y 2,7 pasis,
rocnitanisayii HOBOHapOAXeHNX 4O HeOHATOosOo-
rivHoro BigAineHHA —y 3,2 pasy, nepvHaTaabHOI
cmepTi—y 4,2 pasy [3].

TakuM YMHOM, HeobxifHa NocnigoBHa CTpaTe-
rin BegeHHA BariTHMX i3 Al 3 meTo npodinak-
TUKW iHAYKOBaHMX rinepTeHsi€lo ycknagHeHb. B
CBOIO Yepry, MeHeXMeHT npeeKknamncii BKo-
Ya€e BUABMIEHHA MALiEHTOK BMCOKOrO PU3KKY,
ONTUMI3aLil0 aHTeHaTanbHOro AJOrnAdy, PaHHIo
AiarHOCTUKY i Tepanito, a TakoX PaHHE NiKyBaHHA
yCKnagHeHb [2].

OpHUM i3 HarbinbL ePpeKTUBHUX METOZIB 3aMo-
6iraHHA PO3BUTKY NpeeKnamncii € cBoevacHa fi-
arHoOCTUKa i1 MPOBICHUKIB, 30KpPeMa MOHITOPUHT
AT. Mpwn yboMy HanbinbLw AoUiINbHUM | epeKTUB-
HUM € 10ro BMMIpIOBAaHHA BMPOAoBX aobu. Og-
HaK BifCYTHICTb Hapas3i HafinHOT Ta KOMPOPTHOI
TeXHONOoril AN TOYHOro GEe3MAHKXETHOro MOHiI-
TOpuHry AT yHeMOXMBIIOE NOM'AKILEHHA PU-
3UKiB Npeeknamncii npotarom fo6u. Came Tomy
TPVBAE HayKOBWI MOLWYK MOXKIUBUX LUIAAXIB
BUYACHOrO BMABMEHHA NiaBuMweHHA AT y BariTHUX.
Cepep HanbinbLL NepCneKTUBHUX HAMPAMKIB BU-
pileHHsA Npobnemu Linogo60Boro MOHITOPUHTY
pV3nKiB Npeeknamncii — aHani3 BapiabenbHoCTI
putmy cepus (heart rate variability, HRV), ctatnc-
TUYHWIA meTop aHanisy RR-iHTepBanis 3a gaHnmum
enekTpokapgiorpamu (EKT) [4].

BapiabenbHicTb cepLieBOro puTMy siBsie CO60to
OfIVH i3 HainepcneKTUBHILWNX MapKepis byHKLIT
aBTOHOMHOI HepBoBoi cuctemun (AHC). [4] 3a po-
MOMOrOl0 KOMMOHEHTIB YacOBOrO AOMEHY aHa-
ni3y BapiabenbHOCTI pUTMY cepus BU3HaYaloTb
pe3epBy aganTauii Ta cepueBO-CYAUHHI PU3LKK,
a 3a JOMNOMOrOH0 YaCTOTHOrO IOMEHY BM3HaYaloTb
cvmMnaTo-BarafbHuii 6anaHc AHC [5].

Yepes Te, WO cMMnaTMYHa akTMBaLia € npu-
UMHOK BA3OKOHCTPUKLIiI, @ napacMmnaTtuyHa —
Ba3owniaTauii, AaHi LWoao 3MiHM YaCTOTHOrO A0-
MeHy BapiabenbHOCTI puTtmy cepua € disionoriu-
HO OBYMOBNIEHUMM NpeauKTopamn 3MiHn AT. ix
BMBYEHHA Nif Yac BariTHOCTI Bifirpae Baxnusy
pOJib B OTPUMaHHI XXUTTEBO BaXJIMBOT iHPpopma-
Uil 4nA noMm'AKWeEHHA pu3nkis nigsuweHoro AT
Ta NporpecyBaHHA NpeeKkamncii.

30Kpema, B LibOMy HanpsaMKY O6yfio NnpoBefeHo
DOCNigMXeHHA 3 NOPIBHAHHA 3MiH MaTepPUHCbKOT
BapiabenbHOCTI pUTMY Cepus Mi>K HOpMasbHO
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BariTHICTIO Ta BariTHICTIO 3 NpeeKnammnci-
€10. Y pocnigxKyBaHin rpyni CUCToniyHmm
i cepepHin AT OyB 3HaUHO BULLMM, HiXK
Yy KOHTPONbHIlN, TOAI AK AiacToniyHumn
AT He 6yB cyTTEBO BULWMM. Mpn LboMy
aHani3 4yaCTOTHOrO [AOMeHY MOKa3aBs
npeBasnoBaHHA CMMMATUYHOrO BIAAINY
HepBOBOI CUCTEMMW | MPUTHIYEHHA Napa-
CMMNATUYHOrO BiAAINY: HW3bKOYaACTOT-
HUM KOMMoHeHT LF, BmcokouyacToTHUI
¢parmeHT HF Ta BereTaTMBHUI 6GanaHc
LF/HF y BariTHMX 3 npeeknamncieio 6ynu
3HaUHO BULUUMMW, HiXX Y HOPMOTEH3UB-
HUX BariTHMX. Li giarHoCTMYHI mapke-
Py MPOAEMOHCTPYBaNN CBOK KOPUCTb
ONA PaHHbOrO BUABMIEHHA Ta NiKYyBaHHA
npeeknamncii [5].

LLle B ogHOMY fOCRifXeHHI BMBYanacb
ponb CrekTpasbHOro adHanisy Bapia-
6enbHOCTI PUTMY cepLa NPU PaHHbOMY
nporHo3yBaHHi Al, 3ymOBieHOI BariTHi-
cTio. CnekTpanbHUA aHani3 Bapiabesb-
HOCTi pUTMY cepLiAi MPOBOAMUBCA Y TPbOX
rpynax gocnigxyBsaHux (rpyna | - 3gopo-
Bi BariTHi, rpyna Il - BariTHi 3 dpakTopamm
pu3KKy, ane 6e3 3ymMoBJIeHOI BariTHICTIO
AT, rpyna Il - BariTHi 3 pakTOpamu pu-
31Ky, B AKMX PO3BMHYMacb iHAYKOBaHa
BariTHicTio Al). B pe3ynbtati cniBBigHO-
weHHA LF/HF Ak Hanmbinbw uyTnnsum
MOKa3HUK CMMMNAaTO-MapacnmMnaTMyHOro
6anaHcy 6yno 3HauHo BuLWKM (p < 0,01),
BXKEe MOYMHAUM 3 pPaHHIX TepMiHiB Ba-
riTHocTi B rpyni Ill NOpPiBHAHO 3 iHWKMK
rpynamu, WO CYTTEBO KOpPenoBano 3
4YacTOTOK CepueBUX CKOpoYeHb i AT.
ABTOpPU JOCNIAMKEHHA KOHCTATYIOTb, WO
NPOrHO3yBaHHA  CMMMaTo-napacumna-
TUYHOro AmMcbanaHcy ciif BUKOPUCTO-
BYBaTU AnA NpodinakTuKkm Ta NikyBaHHA
AT, 3ymoBneHoI BariTHicTio [6].

B iHWoOMy pgocnigkeHHi BMBYanacb Ba-
piabenbHiCTb pUTMY CepLiA y HeBariTHUX,
HOPMOTEH3MBHUX BariTHUX Ta BariTHUX
3 npeeknamncielo 6e3 aHamHe3y piabe-
TMYHOI Herponarii, cepueBol apuTMmil, Ta
iHWKWX cepLeBO-CYANHHUX 3aXBOPIOBaHb
(CC3). byno BCTaHOBMEHO, WO HOPMO-
TEH3VBHI BariTHi Manu HXK4i BENUYNHN
iHTepsanis RR Ta HF, ane Buwi Benuun-
Hu LF/HF i LF% (LF B HopmanizoBaHux
OANHNLAX) Y MOPIBHAHHI 3 HEBariTHUMM.
BariTHi 3 npeeknamMnci€lo Manm HYXKYNN
piseHb HF, ane BuLe cnigeigHoweHHA LF/
HF nopiBHAHO 3 HOPMOTEH3UBHMMU Ba-
rTHUMK Ta HeBariTHUMK. Ui pesynbtatn
[03BONATb NPUNYCTUTH, L0 HOPMarnbHa
BariTHICTb NOB’A3aHa 3 Ai€l0 CUMMNATUYHOI
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PucyHok 1. lpuknap 5060B0ro MOHITOPUHIY BereTaTUBHOrO 6anaHcy 3a J0NOMOroio XMapHoro

cepsicy PRECISE Ta EKI-getekTopa RR inTepBaniB SenceBand
Pexum 3amipy — 160 cekyHA KoXHi 30 XBUNMH
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Pucynok 2. llpuknap pusukoBoi cumnatnynoi aktusauii (LF/HF >>4), BuasneHoi xmapHum

cepsicom PRECISE 3a gonomoroto EKI-getektopa RR inTepBanis SenceBand
Pexum 3amipy — 160 cekyHa KoxHi 30 XxBunmH
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MIZKONNCUUNTUUTIHAPHI NMTPOBJIEMH

perynauii Ta 3mMeHLeHHAM napacumna-
TMYHOrO BIJIMBY Ha CepueBy AiANbHICTb,
i Taki 3MiHW nocMNTbCA Y BUMNAZKY
npeeKknaMmnTUYHOI BaritTHocTi [7].

Ockinbkn gucbanaHc aBTOHOMHOI
HepBOBOI CUCTEMU € OfHUM i3 OC-
HOBHUX paKTopiB npeeknamncii, 6yno
BMKOHAHO LUle ofHe AOCifXeHHA 3
MeTOI0 BMBUYMTU BapiabenbHicTb putmy
cepudA Ta aBTOHOMHOI moaynAuii y Ba-
MTHWX i3 Npeeknamncieo NOpPiBHAHO 3i
300pOBMMY BariTHUMU. HopmanisoBaHi
HW3bKi Ta BUCOKi yactoTu (LF Ta HF) Bn-
KOPWUCTOBYBaNMCb AN1IA OUiIHKM CMMMa-
TUYHMX Ta NapacMMnNaTUYHUX MOAYNiB
BiAMOBiIAHO. BariTHi 3 npeeknamncieto
Manu 3HayHoO BuWMIA piBeHb LF i cnis-
BigHoweHHA LF/HF, ane Huxuuni piBeHb
HF y nopiBHAHHI 3i 3qopoByMM BariT-
HUMN. [aHe pocnig)KeHHA BUABUIIO
[OOATKOBI JOKa3M WOJO nepeBa)kaHHA
cumnaTtunyHoi mogynauii CC3 B nauieH-
TOK i3 npeeknamncieto [8].

Taknm YnHOM, BULLLE BUKNAAEHi focnig-
YKEHHA NPOAEMOHCTPYBANN HAABHICTb Y
BariTHMX 3B'A3KY MiXK NigsuweHHAM AT Ta
CMMATUYHOIO aKTMBALiEI0 aBTOHOMHOI
HepBOBOI CMCTEMM, AKA PO3PaXOBYETLCA
3a JOMOMOrOl0 KOMMOHEHTU YaCTOTHOIO
JoMeHy BapiabenbHOCTI pUtmy cepua —
LF/HF [5-8].

[oBseneHo, wo cneundiyHicTb aHani-
3y BapiabenbHOCTi pUTMy cepud B npo-
FHO3YBaHHI NpeeKnaMnTUYHUX CTaHIB y
BariTHUx cara€ 80% [9], Wwo € goctaTHImM
ANA NOM'AKLEHHA PU3NKIB ANA 340POB'A
MaTepi Ta AUTVHN.

Yepes Te, WO EAUHUM CTaHAAPTU30Ba-
HUM Jxepenom iHpopmaLii Ansa aHanisy
BapiabenbHOCTI pUTMYy cepus € enek-
Tpokapgiorpama [4], AnAa nocTinHoro
MOHITOPUHIY puU3UKiB nigsmweHHA AT
HeoOXilHO BMKOPWCTOBYBATW HOCWUJIbHI
EKI-npucTtpoi Ta nporpamHe 3abesne-
YeHHA ANA aBTOMATM30BaHOI iHTeprpe-
Tauii putmorpam. BuasneHe 3 iXHbot
ponomorow piske niasuweHHA LF/HF
€ NigCTaBoOK ANA 3aCTOCYBaHHA peKo-
MeHpauin BOO3 Ta KapAionoriyHmx Ha-
CTaHOB i3 Monepea)KeHHA Ta NiKyBaHHA
npeeknamncii n eknamncii.

[nAa BupilleHHA B TOMY 4uChi N UbO-
ro 3aBfjaHHA 6ynu po3pobreHi nepLunin
y cBiTi EKI-ceHcop anA nocTinHOI pee-
ctpauii RR-iHTepBanis 3 opHiei pykn —
SenceBand [10] Ta XxmMapHa TexHoJoris
aBTOMaTM30BaHoOI iHTepnpeTauii EKIN -
PRECISE [11]. CeHcop 3Himae macuB
RR-iHTepBanis EKI TpuBanictio 160 abo
330 cekyHpA KoXHi 10, 30 abo 60 XBUNMH.
OTpumaHa iHbopMauis 0b6pobnaeTbcs
MOGinbHUM TenepoHOM 3 onepauin-
HUMK cuctemamm iOS abo Android Ta
BIACUNIAETbCA Ha CcepBep BiAMOBIAHO OO
ctangapty ISO/HL7, pe nikap ma€ 3mory
BifgcnigkoByBaTU [J06OBI TeHAeHUil 3a
BCIM CMeKTPOM MOKa3HMKiB Bapiabenb-
HOCTi puTMmy cepus (puc. 1, 2). NMpuxunb-
HIiCTb O MOHITOPUHrY 3abe3mneyvyeTbcs
popatkom SenceHub [12], aknn Hapae
iHbopMaLjilo NPO NCUXOEMOUINHWI CTaH,
piBeHb CTpecy Ta 3anacy XWUTTEBUX CUN
AK CaMOMy KOpuUCTyBaueBi (BariTHin
XKiHUi), Tak i goBipeHMM ocobam Ta ni-

Kapto. 3a JaHUMK NpeMapKeTUHIOBUX
jocnigxeHb Komnanii Planexta Inc., Bu-
KOPWCTaHHA CeHCOopiB AnA MOCTINHOro
MOHITOpPUHrYy BapiabenbHOCTI  puUTMy
cepusA 3 OfHI€l pyKn y BariTHUX 3Ha4HO
KoMOpTHille 3a BUKOPUCTAHHA XonTe-
PiBCbKMX MOHITOPIB, XPO3YMHOr0O O4Ary»
Ta EKI-natuis [13].

BUCHOBOK

OpfHMM i3 ronoBHUX 3aBAaHb Npwy Cno-
CTepeXeHHi 3a BariTHUMW € CBO€Yac-
He BWABMIEHHA O3HaK Mpeeknamncii Ta
iHWKWX ycKnagHeHb, obymoBneHux Al
HaginHnin CKpWHIHroBMIA TecT AnA uiei
MeTM BiACYTHI, TOMY 3a3BMYall NPOBO-
ONTbCA perynapHUn MoHITopuHr AT Ta
nabopatopHe JocCnigXeHHA ceui. [ose-
JEHO, WO Le 3HUXKYE CMepPTHICTb nif vac
nonoris B 7 pasis [1]. Kpim TOro, Takni
MOHITOPUHT [O3BOJIAE BUABUTN XIiHOK i3
NiABULLEHUM PU3NKOM PO3BUTKY Al

YTiM, TEXHONOTYHUA AediynT TOYHO-
ro Ta KOMGOPTHOrO MOHITOPUHTY 3MiH
AT npotarom pobu Ta ¢yHKLUiOHaNbHi
0OMeXeHHA HaABHUX TeXHIYHUX 3acobiB
He [03BOMATb 3acTOCOBYBATW KOM-
NAeKCHWU NiAxig B ynpasiHHI pu3nkamm
niasnweHHA AT.

Pasom i3 umMm pesynbratv HU3KM JO-
cnifXeHb  MPOAEMOHCTPYBanu, WO
aHani3 BapiabenbHOCTI pUTMYy cepus €
HagiHUM NPejuKTOPOM NiABULLEHHA
AT Ta npeeknamncii y BariTHUX, a TakoX
MOXe BMKOPWCTOBYBATUCA ANA PaHHbO-
ro BUABNEHHA CTaHIB, WO 3arpoXyloTb
YKUTTIO BMPOZOBXK BariTHOCTI.

EARLY DIAGNOSTICS OF THE PREECLAMPSIA
BY DYNAMIC MONITORING OF PREGNANT
WOMEN HEART RHYTHM

In itself, hypertensive disease in pregnancy is associated with

INTRODUCTION

United Nations Millennium Development Goals determines
the decline in newborn mortality and improvement of maternal
health. According to WHO data, 2-8% of pregnant women are
at risk of preeclampsia [1] — pathology, which is one of the main
causes of complications of pregnancy and mortality in pregnant
women [2]. Preeclampsia is a disorder characterized by develop-
ment of hypertension to the extent of 140/90 mm Hg or more
with proteinuria after 20th weeks of pregnancy in a normoten-
sive woman. Among the main risk factors are overweight, his-
tory of diabetes mellitus and high blood pressure. In particular,
prolonged/chronic arterial hypertension increases the probabil-
ity of preeclampsia by 7-8 times [3].
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a spectrum of severity, ranging from mild pregnancy-induced
hypertension to eclampsia. Although most cases of pre-ec-
lampsia may be managed successfully, severe pre-eclampsia is
a life-threatening multisystem disease associated with eclamp-
sia, HELLP (haemolysis, elevated liver enzymes, low platelets)
syndrome, acute kidney injury, pulmonary oedema, placental
abruption and intrauterine foetal death [2].

ANALYSIS OF LITERARY DATA

A systematic review, reporting meta-analysed data from
studies of pregnant women with chronic hypertension, shows
that adverse outcomes of pregnancy are common and empha-
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sises a need for heightened antenatal surveil-
lance [3]. The meta-analysis included 55 studies
of 795,221 pregnancies and found that women
with long-term arterial hypertension often had
high pooled incidences of superimposed pre-ec-
lampsia (25.9%), caesarean section (41.4%),
preterm delivery <37 weeks' gestation (28.1%),
birth weight <2500 g (16.9%), neonatal unit ad-
mission (20.5%), and perinatal death (4.0%). The
incidences of adverse outcomes in women with
chronic hypertension were compared with wom-
en from the US national population dataset and
showed higher risks in those with chronic hyper-
tension: relative risks were 7.7 for superimposed
pre-eclampsia compared with pre-eclampsia, 1.3
for caesarean section, 2.7 for preterm delivery
<37 weeks' gestation, 2.7 for birth weight <2500
g, 3.2 for neonatal unit admission, and 4.2 for
perinatal death [3].

Thus, a consistent strategy for the management
of pregnant women with arterial hypertension is
necessary in order to prevent complications in-
duced by hypertension. In turn, management of
pre-eclampsia includes identification of high-risk
patients, optimisation of antenatal care, early in-
tervention and the identification and early man-
agement of complications [2].

One of the most effective methods of pre-
venting the preeclampsia development is the
timely diagnosis of its precursors, in particu-
lar monitoring of blood pressure. At the same
time, its measurement is most expedient and
effective during the day. However, the lack of
a reliable and comfortable technology for pre-
cise, immortal monitoring of blood pressure is
currently not able to mitigate the risk of pre-
eclampsia over the day. That is why the scientif-
ic search for possible ways of timely detection
of hypertension in pregnant women continues.
Among the most potential areas for addressing
the problem of preeclampsia daily monitoring
is the analysis of heart rate variability (HRV), sta-
tistical analysis of RR intervals according to the
electrocardiogram (ECG) [4].

The variability of the cardiac rhythm is one of
the most promising markers of the autonomic
nervous system (ANS) function. [4] The compo-
nents of the temporal domain analysis of heart
rate variability determine the adaptation re-
serves and cardiovascular risks, and determine
the vago-sympathetic balance of the ANS with
the frequency domain [5].

Due to the fact that sympathetic activation is
the cause of vasoconstriction and parasympa-
thetic is the case of vasodilation, data on changes
in the frequency domain of heart rate variabili-
ty are physiologically determined predictors of
blood pressure changes. Their study in pregnancy

WWW.REPRODUCT-ENDO.COM.UA/ WWW.REPRODUCT-ENDO.COM

MIZKAOANCLUUNTIJTIIHAPHI TTIPOBJIEMN

plays an important role in obtaining vital informa-
tion for mitigating the risk of high blood pressure
and preeclampsia progression.

In particular, in this area, a study was conducted
to compare the maternal HRV changes between
normal pregnancy and pre-eclamptic pregnancy.
Systolic blood pressure and mean arterial pres-
sure of study group was significantly higher than
control group while diastolic pressure was not
significantly higher. In this analysis, the frequency
domain showed the prevalence of the sympathet-
ic part of the nervous system and inhibition of the
parasympathetic department: the low-frequency
component (LF), high-frequency (HF) fragment
and the vegetative balance of LF/HF in pregnant
women with preeclampsia were significantly
higher than in normotensive pregnant women.
These diagnostic markers have been shown to
be useful for the early detection and treatment of
preeclampsia [5].

Another study investigated the role of spectral
analysis of heart rate variability (HRV) in the ear-
ly prediction of PIH. Spectral analysis of HRV was
performed in three groups of subjects (Group |
- normal pregnant women; Group Il — pregnant
women with risk factors, but did not develop PIH;
Group Il - pregnant women with risk factors and
developed PIH). It was observed that the LF-HF
ratio, the most sensitive indicator of sympathova-
gal balance, was significantly high (p <0.01) since
early pregnancy in Group lll compared to other
groups, which was significantly correlated with
heart rate and blood pressure. It was suggested
that the predictive knowledge of sympathovagal
imbalance should be utilized in designing the pre-
vention and management of pregnancy induced
arterial hypertension [6].

In another study, the variability of the heart rate
evaluated in nonpregnant, normotensive preg-
nant and preeclamptic women without history
of diabetic neuropathy, cardiac arrhythmia, and
other cardiovascular diseases. Was found that the
normal pregnant had a lower R-R value and HF
but had a higher LF/HF and LF% (LF in normalized
units) compared with the nonpregnant group.
The preeclamptic group had lower HF but higher
LF/HF compared with either the normal pregnant
or nonpregnant group. These esults suggest that
normal pregnancy is associated with a facilitation
of sympathetic regulation and an attenuation of
parasympathetic influence of heart rate, and such
alterations are enhanced in preeclamptic preg-
nancy [7].

As autonomic nervous system imbalance is sug-
gested as one of the main factors of preeclamp-
sia the study to investigate heart rate variability
and autonomic modulations in pregnant wom-
en with preeclampsia was performed compared
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with healthy pregnant women. Normal-
ized low and high frequencies (LF and HF)
were used to evaluate sympathetic and
parasympathetic autonomic modulations
respectively. Patients with preeclampsia
achieved significantly higher LF and LF/
HF, but lower HF, compared with healthy
pregnant women. The study adds further
evidence for the dominant cardiac sym-
pathetic modulations on patients with
preeclampsia [8].

Thus, the above studies have demon-
strated the presence in pregnancy the
relationship between increased blood
pressure and sympathetic activation of
the autonomic nervous system, which is
calculated using components of the fre-
quency domain of heart rate variability -
LF/HF [5-8].

It has been proved that the specificity
of the heart rate variability analysis reach-
es 80% in the prediction of preeclamptic
conditions in pregnant women [9], which
is sufficient to mitigate the health risks of
mother and child.

Due to the fact that the only standard-
ized source of information for heart rate
variability analysis is an electrocardio-
gram [4], it is required use of wearable
ECG devices and software for automated
interpretation of rhythmograms for con-
tinuous monitoring of blood pressure risk.
The sharp increase in LF/HF detected with
it is a trigger for the use of WHO recom-
mendations and cardiological guidelines
for the prevention and treatment of pre-
eclampsia and eclampsia.

To address this, among other things,
this task was developed by the world’s
first ECG sensor for continuous recording
of single-handed RR intervals — Sence-
Band [10] and cloud technology for auto-
mated ECG interpretation — PRECISE [11].
The sensor removes an array of ECG RR-in-
tervals duration of 160 or 330 seconds ev-
ery 10, 30, or 60 minutes. The information
is processed by a mobile phone with iOS
or Android operating systems and sent
to the server in accordance with the ISO/
HL7 standard, where the physician can
track daily trends throughout the range
of heart rate variability (Fig. 1 and 2).
The attachment to monitoring is pro-
vided by the SenceHub [12] application,
which provides information about the
psycho-emotional state, stress level and
life-span of the user (pregnant woman)
and the trustees and doctor. According
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Figure 1. Example of a daily vegetative balance monitoring using the PRECISE cloud service and the

ECG detector of RR interval SenseBand
Mode of measurement — 160 seconds every 30 minutes
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Figure 2. Example of a risky sympathetic activation (LF/HF >> 4) detected by the cloud-based

PRECISE service using the ECG detector of RR interval SenseBand
Mode of measurement — 160 seconds every 30 minutes
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to pre-market research by Planexta Inc. the use of sensors for
continuous monitoring of heart rate variability from one hand
in pregnant women is much more comfortable than using
Holter’s monitors, smart clothes and ECG patches [13].

CONCLUSION

One of the main tasks in monitoring pregnant women
is the timely detection of pre-eclampsia signs and other
complications caused by arterial hypertension. There is no
reliable screening test for this purpose, therefore, regular
monitoring of blood pressure and laboratory urine tests are
usually carried out. It is proved that this reduces mortality

MIZKAOANCLUUNTIJTIIHAPHI TTIPOBJIEMN

during labor by 7 times [1]. In addition, such monitoring can
detect women with an increased risk of arterial hyperten-
sion developing.

However, the technological deficit of accurate and comfort-
able monitoring of daily blood pressure changes and function-
al limitations of available technical means does not allow to
use an integrated approach in controlling the risks of increas-
ing blood pressure.

However, a number of studies have shown that heart rate
variability analysis is a reliable predictor of high blood pressure
and preeclampsia in pregnant women, and can also be used
to detect early life-threatening conditions during pregnancy.
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According to WHO data, 2-8% of pregnant women are at risk of preeclampsia — pathology, which is one of the main causes of mortality in pregnant women. Among the main risk factors is high blood pressure. In particular, prolonged/
chronic arterial hypertension increases the probability of preeclampsia by 78 times. Thus, the above studies have demonstrated the presence in pregnancy the relationship between increased blood pressure and sympathetic activation of the
autonomic nervous system, which is calculated using components of the frequency domain of heart rate variability — LF/HF.

Due to the fact that the only standardized source of information for heart rate variability analysis is an electrocardiogram, it is required use of wearable ECG devices and software for dinterp
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monitoring of blood pressure risk. The sharp increase in LF/HF detected with it is a trigger for the use cardiological quidelines for the prevention and treatment of preeclampsia and eclampsia.

To address this, among other things, this task was developed by the world’s first ECG sensor for continuous recording of single-handed RR intervals — SenceBand and cloud technology for automated ECG interpretation — PRECISE. The sensor
removes an array of ECG RR-intervals duration of 160 or 330 seconds every 10, 30, or 60 minutes. The information is processed by a mobile phone with i0S or Android operating systems and sent to the server in accordance with the ISO/HL7
standard, where the physician can track daily trends throughout the range of heart rate variability. Sensors using for continuous monitoring of heart rate variability from one hand in pregnant women is much more comfortable than using

Holter’s monitors, smart clothes and ECG patches.

Keywords: arterial hypertension, pregnancy, preeclampsia, eclampsia, cardiac rhythm variability, dynamic ECG monitoring, ECG sensor, SenceBand, PRECISE.
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